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Art Unit: 21 12 

DETAILED ACTION 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1 . Claims 54, 56, and 57 are rejected under 35 U.S.C. 112, second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject 

matter which applicant regards as the invention. 

In claim 54, "said memory device" lacks antecedent basis. 

In claim 56, "said internal logic" lacks antecedent basis. 

In claim 57, "said internal pin assignments" lacks a clear antecedent basis. 



Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
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only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-4, 15-29, and 46-57 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Doyle (US6229727). 

Regarding claim 1, Doyle discloses a CPU and first and second banks (e.g., col. 
2, lines 46-49), with a system bus coupling to the system bus connectors, placing 
information on the system bus mapped to a first pattern corresponding with said pin 
assignments of the first memory bank when accessing the first memory bank, and to a 
second pattern when accessing the second memory bank (e.g., col. 2, lines 54-62). 

Regarding claim 2, Doyle also discloses a basic input output system program 
and a processor, said processor executing said basic input output system program, 
wherein said processor places said information on said system bus, said information 
arranged by said basic input output system in said first pattern when accessing said first 
memory bank, and in said second pattern when accessing said second memory bank 
(e.g., col.6, lines 30-42, "DRAM_MUX_L"; Figure 1). 

Regarding claim 3, Doyle also discloses an operating system loaded into said 
memory device and executed by said processor, said operating system arranged to 
communicate information to said basic input output system (e.g., col.2, lines 49-53). 

Regarding claim 4, Doyle also discloses a plurality of memory modules (e.g., 
col. 3, lines 32-34), and said computer system further comprises a memory controller, 
said address bus coupling said central processing unit to said memory controller, and 
said memory controller to each of said plurality of memory modules (e.g., Figure 1 , "16", 
"50"). 
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Regarding claim 15, Doyle also discloses processor and a basic input output 
system program; a memory module, said memory module comprising a first memory 
bank, a second memory bank, and a plurality of system bus connectors and a system 
bus coupling said central processing unit to said plurality of system bus connectors of 
said memory module (e.g., col. 2, lines 46-49), wherein said central processing unit 
places information on said system bus in a bit pattern, said bit pattern arranged by said 
basic input output system to a first pattern corresponding with said pin assignments of 
said first memory bank when accessing said first memory bank, and said bit pattern 
arranged to a second pattern corresponding with said pin assignments of said second 
memory bank when accessing said second memory bank (e.g., col.6, lines 30-42, 
"DRAM_MUX_L"; Figure 1). 

Regarding claim 16, Doyle also discloses a central processing unit having a 
processor and a basic input output system program; a memory module, said memory 
module comprising a first memory bank, a second memory bank, and a plurality of 
system bus connectors, said first and second memory banks each having a plurality of 
system pin assignments, each of said plurality of system bus connectors connecting to 
an associated one of said plurality of system pin assignments of said first memory bank, 
and to an associated one of said plurality of system pin assignments of said second 
memory bank, wherein at least one of said plurality of system bus connectors connects 
to non identical system pin assignments of said first and second memory banks (e.g., 
col. 2, lines 54-62), an operating system run by said processor (e.g., col.2, lines 49-53); 
and, a system bus coupling said central processing unit to said plurality of system bus 
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connectors of said memory module, wherein said operating system requests information 
from said processor, and said processor places said information on said system bus 
mapped by said basic input output system to a first pattern corresponding with said 
system pin assignments of said first memory bank when accessing said first memory 
bank, and mapped to a second pattern corresponding with said address pin 
assignments of said second memory bank when accessing said second memory bank 
(e.g., col.6, lines 30-42, "DRAM_MUX_L"; Figure 1). 

Regarding claim 17, Doyle also discloses central processing unit; a memory 
module, said memory module comprising: an address bus connector; a first memory 
bank, said first memory bank comprising a plurality of address pin assignments coupled 
to said address bus connector in a first pattern; and, a second memory bank, said 
second memory bank comprising a plurality of address pin assignments coupled to said 
address bus connector in a second pattern, wherein said first and second patterns are 
not identical such that an address at said address bus connector corresponds to a first 
address read by said first memory bank, and a second address different from said first 
address read by said second memory bank (e.g., col. 2, lines 54-62); and, an address 
bus coupling said central processing unit to said address bus connector of said memory 
module, wherein said central processing unit places an address on said address bus 
mapped to correspond with said first pattern when accessing said first memory bank, 
and mapped to correspond with said second pattern when accessing said second 
memory bank (e.g., col.6, lines 30-42, "DRAM_MUXJ_"; Figure 1). 
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Regarding claim 18, Doyle also discloses a central processing unit; a system 
bus coupled to said central processing unit, said system bus comprising a plurality of 
system bus lines, each of said plurality of system bus lines corresponding to a unique 
system bus assignment; and, a memory device comprising: a system bus connector 
coupled to said system bus, said system bus connector comprising a plurality of bus line 
connectors, each of said plurality of bus line connectors arranged to correspond with a 
respective one of said system bus lines; a first memory bank comprising a plurality of 
pins, each said pin corresponding to a unique pin assignment, each of said address pin 
assignments connected to an associated one of said plurality of bus line connectors 
such that said pin assignments of said first memory bank are identical to said system 
bus assignments; and, a second memory bank comprising a plurality of pin 
assignments, each of said pin assignments connected to an associated one of said 
plurality of bus line connectors such that said pin assignments of said second memory 
bank are not identical to said system bus assignments (e.g., col. 2, lines 54-62), 
wherein said central processing unit communicates with said memory device by placing 
information on said system bus, and reading information from said system bus, said 
information comprising a plurality of bits, each bit associated with one system bus line, 
and wherein said central processing unit is configured to encode information placed on 
said system bus to a coded pattern when interfacing with said second memory bank 
(e.g., col.6, lines 30-42, "DRAM_MUX_L"; Figure 1). 
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Regarding claim 19, Doyle also discloses the coded pattern is defined by 
rearranging said bits defining said information to correspond to said pin assignments of 
said second memory bank (e.g., col. 6, lines 30-34). 

Regarding claim 20, Doyle also discloses a central processing unit, said central 
processing unit comprising a processor and a basic input output system program; a 
memory module, said memory module comprising a first memory bank, a second 
memory bank, and a plurality of system bus connectors, said first and second memory 
banks each having a plurality of pin assignments, one pin assignment from each said 
first and second memory banks coupled to an associated one of said plurality of system 
bus connectors, wherein at least one of said plurality of bus connectors is coupled to 
non-identical pin assignments of said first and second memory banks (e.g., col. 2, lines 
54-62), a system bus comprising a plurality of physical bus lines, each of said physical 
bus lines coupling said central processing unit to a respective one of said plurality of 
system bus connectors of said memory module, said system bus arranged to transfer 
information between said memory module and said central processing unit, said 
information comprising a plurality of logical bits, one logical bit per physical bus line 
(e.g., Figure 1), wherein said basic input output system is configured to arrange said 
information in a first pattern by ordering said plurality of logical bits to bit positions that 
correspond to said pin assignments of said first memory bank, and said basic input 
output system is configured to arrange said information in a second pattern by ordering 
said plurality of logical address bits to bit positions that correspond to said address 
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assignments of said second memory bank (e.g., col.6, lines 30-42, "DRAM_MUX_L"; 
Figure 1). 

Regarding claim 21 , Doyle also discloses an assignment of at least one logical 
bit does not correspond with a physical bit assignment of a corresponding physical bus 
line, but said assignment of said at least one logical bit does correspond with an 
associated pin assignment to which said at least one logical bit is coupled (e.g., col. 2, 
lines 54-62). 

Regarding claim 22, Doyle also discloses a central processing unit comprising a 
plurality of system bus connectors, each of said system bus contacts corresponding to a 
unique bus assignment (e.g., col. 2, lines 54-62).; a system bus comprising a plurality 
of system bus lines; and, a remap multiplexer switchable from a first state wherein each 
of said system bus lines are coupled to a corresponding one of said system bus 
connectors, to a second state wherein at least two of said bus lines are swapped so as 
to couple to different ones of said system bus connectors (e.g., col. 6, lines 30-34). 

Regarding claim 23, Doyle also discloses wherein said remap multiplexer 
comprises first and second multiplexers, each of said first and second multiplexers 
comprising a first and second inputs, an output and a control input (e.g., col.6, lines 30- 
42, "DRAM_MUX_L"; Figure 1), wherein a first one of said system bus lines is coupled 
to said first input of said first multiplexer and to said second input of said second 
multiplexer, and a second one of said system bus lines is coupled to said second input 
of said first multiplexer and said first input of said second multiplexer, said first and 
second multiplexers configured to switch between a first state where said first one of 
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said system bus lines appears at said output of said first multiplexer and said second 
one of said system bus lines appears at said output of said second multiplexer, and a 
second state where said second one of said system bus lines appears at said output of 
said first multiplexer and said first one of said system bus lines appears at said output of 
said second multiplexer based upon a control signal appearing at said control inputs 
(col.6, lines 30-34). 

Regarding claim 24, Doyle also discloses a memory module coupled to said 
system bus, said memory module comprising a first memory bank, a second memory 
bank, and a plurality of system bus connectors, said first and second memory banks 
each having a plurality of pin assignments, one pin assignment from each said first and 
second memory banks coupled to an associated one of said plurality of system bus 
connectors, wherein at least one of said plurality of bus connectors is coupled to non- 
identical pin assignments of said first and second memory banks, and each of said 
plurality of system bus connectors coupling to a corresponding one of said system bus 
lines (e.g., col. 2, lines 54-62) and, a memory controller coupled to said system bus, 
said memory controller connected to said control input of each of said first and second 
multiplexers, wherein said memory controller is configured to toggle said first and 
second multiplexers in said first state when said central processing unit communicates 
with said first memory bank, and said memory controller is configured to switch said first 
and second multiplexers to said second state when said central processing unit 
communicates with said second memory bank (e.g., col. 6, lines 30-34). 
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Regarding claim 25, Doyle also discloses wherein said remap multiplexer is 
coupled to said system bus between said central processing unit and said memory 
controller (e.g., col.6, lines 30-42, "DRAM_MUXJ_"; Figure 2, "20, CAS0"). 

Regarding claim 26, Doyle also discloses wherein said remap multiplexer is 
coupled to said system bus between said memory controller and said memory device 
(e.g., Figure 1). 

Regarding claim 27, Doyle also discloses wherein said remap multiplexer is 
integral with said memory controller (e.g., Figure 1). 

Regarding claim 28, wherein said memory controller comprises a buffered 
system bus driver between said remap multiplexer and said memory device (e.g., col.6, 
lines 30-42, "DRAM_MUX_L"; Figure 2, "20, CAS0"). 

Regarding claim 29, Doyle also discloses wherein said memory controller 
comprises a buffered system bus register, wherein said remap multiplexer is coupled to 
said system bus between said buffered system bus register and said memory device 
(e.g., col.6, lines 30-42, "DRAM_MUX_L"; Figure 2, "20, CAS0"). 

Regarding claim 46. Doyle discloses a processor; a memory controller; at least 
one memory module; an address bus coupling said processor to said at least one 
memory module through said memory controller, said address bus comprising a 
plurality of address lines (e.g., col. 2, lines 54-62); a command bus coupling said 
processor to said at least one memory module through said memory controller (e.g., 
col.6, lines 30-34), said command bus comprising a plurality of command lines; an 
address remap multiplexer coupled to said address bus, wherein said memory controller 
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is arranged to selectively switch said address remap multiplexer from a first state 
wherein at least two of said address lines are arranged in a first bit position, to a second 
state wherein said at least two address lines are remapped to different bit positions; 
and, a command remap multiplexer coupled to said command bus, wherein said 
memory controller is arranged to selectively switch said command remap multiplexer 
from a first state wherein at least two of said command lines are arranged in a first bit 
position, to a second state wherein said at least two command lines are remapped to 
different bit positions (e.g., col. 6, lines 30-34). 

Regarding claim 47, Doyle also discloses wherein said remap multiplexer is 
switched between said first and second states by a bank select control (e.g., col.6, lines 
30-34). 

Regarding claim 48, Doyle also discloses a circuit package; a first multiplexer 
having a first input, a second input, a control signal input, and an output; a second 
multiplexer having a first input, a second input, a control signal input, and an output; a 
first pin extending from said circuit package and coupled to said first input of said first 
multiplexer and said second input of said second multiplexer; a second pin extending 
from said circuit package and coupled to said second input of said first multiplexer and 
said first input of said second multiplexer; a first pin assignment coupled to said output 
of said first multiplexer; a second pin assignment coupled to said output of said second 
multiplexer; and, a circuit coupled to said first and second pin assignments, wherein 
said first and second multiplexers are switchable between a first state wherein each 
said first and second multiplexers connect said first input to said output, and a second 
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state wherein each said first and second multiplexers connect said second input to said 
output (e.g., col. 6, lines 30-34). 

Regarding claim 49, Doyle also discloses first and second pins are arranged in a 
bilaterally symmetrical arrangement (e.g., Figure 3). 

Regarding claim 50, Doyle also discloses a further comprising a third pin 
extending from said circuit package and coupled to said control signal input of said first 
and second multiplexers (e.g., col.6, lines 30-42, "DRAM_MUX_L"; Figure 2, "20, 
CAS0"). 

Regarding claim 51, Doyle also discloses wherein said control signal input of said 
first and second multiplexers are coupled to internal logic, said internal logic arranged to 
switch said first and second multiplexers between said first and second states (e.g., 
col.6, lines 30-34). 

Regarding claim 52, Doyle also discloses a mode register (e.g., col. 7, lines 13- 

20). 

Regarding claim 53, Doyle also discloses a circuit package; a circuit contained 
within said circuit package; a plurality of pins extending from said circuit package (e.g., 
Figure 2), a remap multiplexer contained within said circuit package, said reroute 
multiplexer circuit comprising: a first multiplexer having a first input, a second input, a 
control signal input, and an output, said first input coupling to a first one of said pins and 
said second input coupled to a second one of said pins; a second multiplexer having a 
first input, a second input, a control signal input, and an output, said first input coupled 
to said second one of said pins and said second input coupled to said first one of said 
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pins; a first pin assignment coupling said output of said first multiplexer to said circuit; 
and, a second pin assignment coupling said output of said second multiplexer to said 
circuit, wherein said remap multiplexer is switchable between a first state wherein each 
said first and second multiplexers connect said first input to said output, and a second 
state wherein each said first and second multiplexers connect said second input to said 
output (e.g., Figure 2, "MUX", "DRAMJVIUX_L"). 

Regarding claim 54, Doyle also discloses wherein said control signal input of said 
first and second multiplexers are each coupled to a third one of said plurality of pins on 
said memory device (e.g., Figure 2, "MUX", "DRAM_MUX_L"). 

Regarding claim 55, Doyle also discloses wherein said control signal inputs of 
said first and second multiplexers are coupled to internal logic, said internal logic 
arranged to switch said remap multiplexer between said first and second states (e.g., 
col.6, lines 30-42, "DRAM_MUX_L"). 

Regarding claim 56, Doyle also discloses a mode register (e.g., col. 7, lines 13- 

20). 

Regarding claim 57, Doyle also discloses a circuit package; a plurality of pins 
extending from said circuit package; an memory circuit internal to said circuit package; 
a plurality of pin assignments coupled to said memory circuit (e.g., Figure 2, "20"); and, 
a remap multiplexer contained within said circuit package, said remap multiplexer 
coupling said plurality of pins to said plurality of internal pin assignments, and having a 
control input, wherein said control signal is switchable from a first state where said 
remap multiplexer couples said plurality of pins to said internal pin assignments, to a 
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second state where said remap multiplexer routes at least one of said pins to a different 
one of said internal pin assignments (e.g., col.6, lines 30-42, "DRAM_MUX_L"). 
Thus are claims 1-4, 15-29, and 46-57 rejected. 



Claim Rejections - 35 USC § 103 

3. Claims 5, 30, and 58 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Doyle in view of well-known features of circuit packages, as further 
evidenced by Miller (US 5808897). 

Regarding claim 5, Doyle also discloses a substrate; at least one memory chip 
mounted on said substrate defining said first memory bank, each said at least one 
memory chip having a plurality of pins, one pin associated with a respective one of said 
plurality of pin assignments; at least one memory chip mounted on said substrate 
defining said second memory bank, each said memory chip having a plurality of pins, 
one pin associated with a respective one of said plurality of pin assignments (e.g., 
Figure 1, "20", "22"); and, a plurality of circuit traces, each circuit trace coupling one pin 
assignment from each said first and second memory banks to an associated one of said 
plurality of system bus connectors, wherein at least one of said plurality of bus 
connectors is coupled to non-identical pin assignments of said first and second memory 
banks (e.g., col. 2, lines 54-62). Doyle does not expressly mention pads; however 
Examiner takes Official Notice that these are well known features of memory circuit 
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packages such as that of Doyle. This is further evidenced by Miller. Miller discloses that 
a circuit package has a plurality of pads mounted along one edge of said substrate 
(e.g., col. 3, line 7). It would be obvious to one of ordinary skill in the art to combine 
these features because it is commonly known that these features are a well-known 
aspect of a circuit package. Therefore it would be obvious to combine Doyle with well- 
known features of circuit packages, as evidenced by Miller, at the time the invention 
was made, to obtain the claimed invention. 

Regarding claim 30, Doyle also discloses a substrate; at least one memory chip 
mounted on said substrate defining said first memory bank, each said memory chip 
having a plurality of pins, one pin associated with a respective one of said plurality of pin 
assignments; at least one memory chip mounted on said substrate defining said 
second memory bank, each said memory chip having a plurality of pins, one pin 
associated with a respective one of said plurality of pin assignments; and, a plurality of 
circuit traces, each circuit trace coupling one pin assignment from each said first and 
second memory banks to an associated one of said plurality of system bus connectors 
(e.g., Figure 1 , "20", "22"), wherein at least one of said plurality of bus connectors is 
coupled to non-identical pin assignments of said first and second memory banks (e.g., 
col. 2, lines 54-62). Doyle does not expressly mention pads; however Examiner takes 
Official Notice that these are well known features of memory circuit packages such as 
that of Doyle. This is further evidenced by Miller. Miller discloses that a circuit package 
has a plurality of pads mounted along one edge of said substrate (e.g., col. 3, line 7). It 
would be obvious to one of ordinary skill in the art to combine these features because it 
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is commonly known that these features are a well-known aspect of a circuit package. 
Therefore it would be obvious to combine Doyle with well-known features of circuit 
packages, as evidenced by Miller, at the time the invention was made, to obtain the 
claimed invention. 

Regarding claim 58, Doyle also discloses a substrate; at least one memory chip 
mounted on said substrate defining a first memory bank, each said at least one memory 
chip comprising: a circuit package; a plurality of pins extending from said circuit 
package; an memory circuit internal to said circuit package; a plurality of pin 
assignments coupled to said memory circuit (Figure 2, "20"); and, a remap multiplexer 
contained within said circuit package, said remap multiplexer coupling said plurality of 
pins to said plurality of internal pin assignments, and having a control input, wherein 
said control signal is switchable from a first state where said remap multiplexer couples 
said plurality of pins to said internal pin assignments, to a second state where said 
remap multiplexer routes at least one of said pins to a different one of said internal pin 
assignments (e.g., col. 6, lines 30-42, "DRAM_MUX_L"); at least one memory chip 
mounted on said substrate defining a second memory bank, each of said at least one 
memory chip comprising: a circuit package; a plurality of pins extending from said 
circuit package; an memory circuit internal to said circuit package; a plurality of pin 
assignments coupled to said memory circuit; and, a remap multiplexer contained within 
said circuit package, said remap multiplexer coupling said plurality of pins to said 
plurality of internal pin assignments, and having a control input, wherein said control 
signal input is switchable from a first state where said remap multiplexer couples said 
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plurality of pins to said internal pin assignments, to a second state where said remap 
multiplexer routes at least one of said pins to a different one of said internal pin 
assignments (e.g., col.6, lines 30-42, "DRAM_MUX_L"). Doyle also discloses a circuit 
package, but does not expressly mention the details of pads and traces; however 
Examiner takes Official Notice that this are well known features of memory circuit 
packages such as that of Doyle. This is further evidenced by Miller. Miller discloses that 
a circuit package has a plurality of pads mounted along one edge of said substrate 
(e.g., col. 3, line 7); and, a plurality of circuit traces (e.g., col. 3, line 13). It would be 
obvious to one of ordinary skill in the art to combine these features of a circuit package 
because it is commonly known that these features are a well-known aspect of a circuit 
package. Therefore it would be obvious to combine Doyle with well-known features of 
circuit packages, as evidenced by Miller, at the time the invention was made, to obtain 
the claimed invention. 

4. Claims 6-14, 31-45, and 59-63 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Doyle in view of Miller. 

Regarding claim 6, Doyle does not expressly mention the disposition of the 
memory modules; however this feature is well known in the art as evidenced by Miller. 
Miller discloses memory modules on first and second major surfaces (e.g., col. 1, lines 
42-50). It would be obvious to combine Miller with Doyle because the Miller teaches the 
advantage of mounting memory modules on both sides of a substrate, in order to 
increase packing density, such as in the instance of the memory modules of Doyle. 



Application/Control Number: 09/903,161 Page 18 

Art Unit: 2112 

Therefore it would be obvious to one of ordinary skill in the art to combine Miller with 
Doyle, as applied in claim 5 above, at the time the invention was made. 

Regarding claim 7, Doyle also discloses identical number and configuration of 
memory chips (e.g., col. 2, lines 63-67). Miller also discloses the physical detail of 
mounting the memory chips in register (e.g., col. 1, lines 61-64). 

Regarding claim 8, Miller also discloses a plurality of vias, each of said vias 
adjacent to, and coupling a select one of said plurality of pins on said memory chips on 
said first major surface to a select one of said plurality of pins on said memory chips on 
said second major surface (e.g., col. 1, lines 39-41). 

Regarding claim 9, Miller also discloses wherein: each said memory chip 
comprises a plurality of address pins arranged bilaterally symmetrical; each of said 
plurality of address pins is associated with a respective one of a plurality of internal 
address pin assignments; and, said plurality of vias positioned on said substrate such 
that each via is adjacent to, and couples a select one of said plurality of address pins 
having a first pin assignment and positioned on said first major surface, to a select one 
of said plurality of address pins having a second pin assignment and the plurality of 
address bus connectors (e.g., col. 1, lines 39-41, Figure 1A, 1B). Doyle discloses 
where the second pin assignment is different from the first pin assignment (e.g., col.6, 
lines 30-42, "DRAM_MUX_L"). 

Regarding claim 10, Doyle also discloses an address bus coupled between said 
central processing unit and said address bus connectors, wherein said central 
processing unit places an address on said address bus mapped to a first pattern 
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corresponding with said pin assignments of said first memory bank when accessing said 
first memory bank, and said address mapped to a second pattern corresponding with 
said pin assignments of said second memory bank when accessing said second 
memory bank (e.g., col.6, lines 30-42, "DRAM_MUX_L"). 

Regarding claim 1 1 , Doyle also discloses a plurality of address bits, said first 
pattern comprises arranging said plurality of address bits in a sequence that aligns with 
the corresponding pin assignments of said address pins of said first memory bank, and 
said second pattern comprises arranging said plurality of address bits in a sequence 
that aligns with the corresponding pin assignments of said address pins of said second 
memory bank (e.g., col.6, lines 30-42, "DRAM_MUX_L"). 

Regarding claim 12, Miller also discloses each said memory chip comprises a 
plurality of command pins arranged bilaterally symmetrical; each of said plurality of 
command pins associated with a respective one of said plurality of pin assignments; 
and, said plurality of vias are arranged on said substrate such that each via is adjacent 
to, and couples a select one of said plurality of command pins having a first pin 
assignment and positioned on said first major surface, to a select one of said plurality of 
command pins having a second pin assignment (e.g., col. 1, lines 39-41, "address"). 
Doyle discloses the second pin assignment different from said first pin assignment, and 
located on said second major surface, to a respective one of said plurality command 
bus connectors (e.g., col. 2, lines 54-62). 

Regarding claim 13, Doyle also discloses wherein said system bus further 
comprises a command bus coupled between said central processing unit and said 
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command bus connectors, wherein said central processing unit places a command on 
said command bus mapped to a first pattern corresponding with said pin assignments of 
said first memory bank when accessing said first memory bank, and said command 
mapped to a second pattern corresponding with said pin assignments of said second 
memory bank when accessing said second memory bank (e.g., col.6, lines 30-42, 
"DRAM_MUX_L"). 

Regarding claim 14, Doyle also discloses wherein said command comprises a 
plurality of command bits, said first pattern comprises arranging said plurality of 
command bits in a sequence that aligns with the corresponding pin assignments of said 
command pins of said first memory bank, and said second pattern comprises arranging 
said plurality of command bits in a sequence that aligns with the corresponding pin 
assignments of said command pins defining said second memory bank (e.g., col.6, lines 
30-42, " D RAM_M UX_L") . 

Regarding claim 31 , Doyle does not expressly mention the disposition of the 
memory modules; however this feature is well known in the art as evidenced by Miller. 
Miller discloses memory modules on first and second major surfaces (e.g., col. 1, lines 
42-50). It would be obvious to combine Miller with Doyle because the Miller teaches the 
advantage of mounting memory modules on both sides of a substrate, in order to 
increase packing density, such as in the instance of the memory modules of Doyle. 
Therefore it would be obvious to one of ordinary skill in the art to combine Miller with 
Doyle at the time the invention was made. 
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Regarding claim 32, Doyle also discloses identical number and configuration of 
memory chips (e.g., col. 2, lines 63-67). Miller also discloses the physical detail of 
mounting the memory chips in register (e.g., col. 1, lines 61-64). 

Regarding claim 33, Miller also discloses a plurality of vias, each of said vias 
adjacent to, and coupling a select one of said plurality of pins on said memory chips on 
said first major surface to a select one of said plurality of pins on said memory chips on 
said second major surface (e.g., col. 1, lines 39-41). 

Regarding claim 34, Miller also discloses wherein: each said memory chip 
comprises a plurality of address pins arranged bilaterally symmetrical; each of said 
plurality of address pins is associated with a respective one of a plurality of pin 
assignments; and, said plurality of vias positioned on said substrate such that each via 
is adjacent to, and couples a select one of said plurality of address pins having a first 
pin assignment and positioned on said first major surface, to a select one of said 
plurality of address pins having a second pin assignment and the plurality of address 
pins (e.g., col. 1, lines 39-41, Figure 1A, 1B). Doyle discloses where the second pin 
assignment is different from the first pin assignment (e.g., col. 6, lines 30-42, 
"DRAMJVIUX_L"). 

Regarding claim 35, Doyle also discloses wherein said system bus further 
comprises an address bus coupling said central processing unit, said memory 
controller, said remap multiplexer and said address bus connectors, wherein said 
central processing unit places an address on said address bus and said remap 
multiplexer maps said address to a first pattern corresponding with said pin 
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assignments of said first memory bank when accessing said first memory bank, and 
said remap multiplexer maps said address to a second pattern corresponding with said 
pin assignments of said second memory bank when accessing said second memory 
bank (e.g., col.6, lines 30-42, "DRAM_MUX_L"). 

Regarding claim 36, Doyle also discloses wherein said address comprises a 
plurality of address bits, said first pattern comprises arranging said plurality of address 
to bits in a sequence that aligns with the corresponding pin assignments of said address 
pins of said first memory bank, and said second pattern comprises arranging said 
plurality of address bits in a sequence that aligns with the corresponding pin 
assignments of said address pins defining said second memory bank (e.g., col.6, lines 
30-42, "DRAM_MUX_L"). 

Regarding claim 37, Doyle also discloses wherein the remap multiplexer 
comprises a multiplexing circuit for each pair of address pins, each of said multiplexing 
circuits arranged to switchably swap address lines associated with said respective 
address pins (e.g., col.6, lines 30-42, "DRAM_MUXJ_"). Miller discloses the bilaterally 
symmetrical address pins (e.g., col. 1, lines 45-50). 

Regarding claim 38, Doyle also discloses each multiplexing circuit comprises first 
and second multiplexers, each of said first and second multiplexers comprising a first 
and second input, an output and a control input, wherein a first one of said address bus 
lines is coupled to said first input of said first multiplexer and to said second input of said 
second multiplexer, and a second one of said address bus lines is coupled to said 
second input of said first multiplexer and said first input of said second multiplexer, said 
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first and second multiplexers switching between a non-switched state where said first 
one of said address bus lines appears at said output of said first multiplexer and said 
second one of said address bus lines appears at said output of said second multiplexer, 
and a switched state where said second one of said address bus lines appears at said 
output of said first multiplexer and said first one of said address bus lines appears at 
said output of said second multiplexer based upon a control signal appearing at said 
control inputs (e.g., col.6, lines 30-42, "DRAM_MUX_L"; Figure 1). 

Regarding claim 39, Doyle also discloses wherein said memory controller has a 
control signal coupled to each said control inputs of said first and second multiplexers of 
each said multiplexing circuits, said memory controller arranged to switch said control 
inputs such that all said first and second multiplexers are in said non-switched state or 
all said first and second multiplexers are in said switched state (e.g., col.6, lines 30-42, 
"DRAM_MUX_L"; Figure 1). 

Regarding claim 40, Miller also discloses wherein: said plurality of system bus 
connectors further comprise a plurality of command bus connectors; each said memory 
chip comprises a plurality of command pins arranged bilaterally symmetrical; each of 
said plurality of command pins associated with a respective one of said plurality of pin 
assignments and, said plurality of vias arranged on said substrate such that each via is 
adjacent to, and coupling a select one of said plurality of command pins (e.g., col. 1 , 
lines 39-41 , "address"). Doyle also discloses having a first pin assignment and 
positioned on a first major surface, to a select one of said plurality of command pins 
having a second pin assignment different from said first pin assignment, and located on 
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a second major surface, to a respective one of said plurality of command bus 
connectors (e.g., col.6, lines 30-42, "DRAM_MUX_L"; Figure 1). 

Regarding claim 41, Doyle also discloses wherein said system bus further 
comprises a command bus coupling said central processing unit, said memory 
controller, said remap multiplexer and said command bus connectors, wherein said 
central processing unit places a command on said command bus and said remap 
multiplexer maps said command to a first pattern corresponding with said pin 
assignments of said first memory bank when accessing said first memory bank, and 
said remap multiplexer maps said command to a second pattern corresponding with 
said pin assignments of said second memory bank when accessing said second 
memory bank (e.g., col.6, lines 30-42, "DRAM_MUX_L"; Figure 1). 

Regarding claim 42, Doyle also discloses wherein said command comprises a 
plurality of command bits, said first pattern comprises arranging said plurality of 
command bits in a sequence that aligns with the corresponding pin assignments of said 
command pins of said first memory bank, and said second pattern comprises arranging 
said plurality of command bits in a sequence that aligns with the corresponding pin 
assignments of said command pins defining said second memory bank (e.g., col.6, lines 
30-42, "DRAM„MUX_L"; Figure 1). 

Regarding claim 43, Doyle also discloses wherein said remap multiplexer 
comprises a multiplexing circuit for each pair of bilaterally symmetrical command pins, 
each of said multiplexing circuits arranged to switchably swap command lines 
associated with said respective symmetrical command pins (e.g., Figure 3). 
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Regarding claim 44, Doyle also discloses wherein each said multiplexing circuit 
comprises first and second multiplexers, each of said first and second multiplexers 
comprising a first and second input, an output and a control input, wherein a first one of 
said command bus lines is coupled to said first input of said first multiplexer and to said 
second input of said second multiplexer, and a second one of said command bus lines 
is coupled to said second input of said first multiplexer and said first input of said 
second multiplexer, said first and second multiplexers switching between a non- 
switched state where said first one of said command bus lines appears at said output of 
said first multiplexer and said second one of said command bus lines appears at said 
output of said second multiplexer, and a switched state where said second one of said 
command bus lines appears at said output of said first multiplexer and said first one of 
said command bus lines appears at said output of said second multiplexer based upon 
a control signal appearing at said control inputs (e.g., col. 6, lines 30-42, 
"DRAM_MUX_L"; Figure 1). 

Regarding claim 45, Doyle also discloses wherein said memory controller has a 
control signal coupled to each said control inputs of said first and second multiplexers of 
each said multiplexing circuits, said memory controller arranged to switch said control 
inputs such that all said first and second multiplexers are in said non-switched state or 
all said first and second multiplexers are in said switched state (e.g., col.6, lines 30-42, 
"DRAMJVIUXJ-"; Figure 1). 

Regarding claim 59, Doyle does not expressly mention the disposition of the 
memory modules; however this feature is well known in the art as evidenced by Miller. 
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Miller discloses memory modules on first and second major surfaces (e.g., col. 1, lines 
42-50). It would be obvious to combine Miller with Doyle because the Miller teaches the 
advantage of mounting memory modules on both sides of a substrate, in order to 
increase packing density, such as in the instance of the memory modules of Doyle. 
Therefore it would be obvious to one of ordinary skill in the art to combine Miller with 
Doyle at the time the invention was made. 

Regarding claim 60, Doyle also discloses identical number and configuration of 
memory chips (e.g., col. 2, lines 63-67). Miller also discloses the physical detail of 
mounting the memory chips in register (e.g., col. 1, lines 61-64). 

Regarding claim 61 , Miller also discloses a plurality of vias, each of said vias 
adjacent to, and coupling a select one of said plurality of pins on said memory chips on 
said first major surface to a select one of said plurality of pins on said memory chips on 
said second major surface (e.g., col. 1, lines 39-41). 

Regarding claim 62, Miller also discloses wherein: each said memory chip 
comprises a plurality of address pins arranged bilaterally symmetrical; each of said 
plurality of address pins is associated with a respective one of a plurality of internal 
address pin assignments; and, said plurality of vias positioned on said substrate such 
that each via is adjacent to, and couples a select one of said plurality of address pins 
having a first pin assignment and positioned on said first major surface, to a select one 
of said plurality of address pins having a second pin assignment and the plurality of 
traces (e.g., col. 1 , lines 39-41 , Figure 1 A, 1 B). Doyle discloses where the second pin 
assignment is different from the first pin assignment wherein said remap multiplexers in 
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said first bank are switched to said first state, and said remap multiplexers in said 
second bank are switched to said second state (e.g., col.6, lines 30-42, 
"DRAM_MUX_L"). 

Regarding claim 63, Miller also discloses each said memory chip comprises a 
plurality of command pins arranged bilaterally symmetrical each of said plurality of 
command pins associated with a respective one of a plurality of internal control pin 
assignments; and, said plurality of vias are arranged on said substrate such that each 
via is adjacent to, and couples a select one of said plurality of command pins having a 
first pin assignment and positioned on said first major surface, to a select one of said 
plurality of command pins (e.g., col. 1 , lines 39-41 , "address"). Doyle discloses the 
second pin assignment different from said first pin assignment, and located on said 
second major surface, to a respective one of said plurality of circuit traces, and wherein 
said remap multiplexers in said first bank are switched to said first state, and said remap 
multiplexers in said second bank are switched to said second state (e.g., col.6, lines 30- 
42, "DRAM_MUX_L"). 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Ko (US 5699315) discloses multiplex circuitry incorporated into individual 
memory modules (e.g., Figure 2). 

Kelly (US5579277) discloses an alternative means to address memory banks 
with different pin assignments incorporating a register (e.g., Figures 1 and 3). 

Cady (US RE36229) discloses a multiplex embodiment for addressing memory 

banks. 

Doyle (US 5982655) is similar to patent used in rejections above, but discloses 
additional logic. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Clifford H Knoll whose telephone number is 703-305- 
8656. The examiner can normally be reached on M-F 0630-1500. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark H Rinehart can be reached on 703-305-4815. The fax phone number 
for the organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 



2100. 
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